Risk of acute promyelocytic leukemia in multiple sclerosis: coding variants of DNA repair genes.
Single nucleotide polymorphisms (SNPs) in double-strand break repair genes may alter DNA repair capacity and, in turn, confer predisposition to leukemia. We analyzed polymorphic variants of DNA repair and detoxification genes in patients with multiple sclerosis (MS) who developed secondary acute promyelocytic leukemia (sAPL), in most cases after treatment with mitoxantrone (MTZ). Using MassARRAY high-throughput DNA analysis with matrix-assisted laser desorption/ionization time-of-flight mass spectrometry, we genotyped patients with sAPL (n=20) developed after treatment of MS (18 out 20 treated with MTZ) for the presence of 210 SNPs of 22 genes mostly involved in DNA repair and drug detoxification. Patients with MS who did not develop sAPL including 41 treated with MTZ (n=253 and 41, respectively) and healthy blood donors (n=310) were also genotyped as controls. We observed risk allele frequency between MS and sAPL for BRCA2 (rs1801406): 6% and 26%, p=0.007; XRCC5 (rs207906): 2.5% and 15%, p=0.016; CYP3A4 (rs2740574): 4.5% and 25%, p=0.0035. The association of homozygous variants of BRCA2 and XRCC5 yielded higher risk of sAPL (MS vs sAPL: 0.4% and 18%, p=0.001). We also observed a significant association between a SNP in the promoter region (rs2740574) of CYP3A4, an enzyme involved in the metabolism of chemotherapeutic agents and development of sAPL. Increased susceptibility to develop sAPL in patients with MS receiving MTZ may be linked to genetic variants in DNA repair and drug-metabolizing enzymes that result in impaired detoxification of chemotherapy or inefficient repair of drug-induced genetic damage.